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27th.-,Esmnaba, Michigan : an auroral display waa visible 
from 9222 bo 11.47 p. m. ; numerous beams covered the northern 
sky, and appmred and disappeared in qiiick sncceRsion. 

27th.-Alpena, Michigan : an aurora appeared at 9.40 p. m., 
consisting of a faint arch, extending to an altitude of 40°; al 
10 p. m. numerous slender beams shot upward, rising aud fall. 
ing in quick succession with an apparent motion from east to 
west; the display ended at 11.30 p. m. 

27th.-Portla.nd7 Maine: an aurora was observed from 10.25 
to 11.50 p. m. ; owing to the bright moonlight the display was 
scarcely perceptible. 

27th .-Eastport, Maine : 811 aurora was visible from 10.24 
p. m. until the early a. ni. of t’he 28th. A bank of haze ex. 
tended aloiig the horizon from wst to west and from it stream- 
ers shot upward to beyond the zenith, assuming the form oi 
“merry dancers.” The light from the full moon diminislied 
the brilliancy of the display. 

The display of the 27th was also observed at Montreal, 
Quebec, and Halifax, Nova Scotia. 

3lst.-Madison, Wisconsin : auroral streamers were observed 
during the evening. 

THUNDER -STORMS. 

Thunder-storms occurred in the various districts during the 

New’Englvnd.-3d, dth, 9th, lo th ,  Uth,  19th, B?th, 318t. 
Middb Atlantic stat&?.-1St7 2d, 4th, 6th, 6th, 9th, 16th, 91st 

South Atlantic states.-lst, 3d, 5 4  6th, 7th, 9th, 13th to l7th, 

li’lol.adapminsuk.-4th to 7th, 9th, 11th to 31st. 
Eastern GFdfftate8.-6th, l&h, l5th, 30th to 30th. 

Rio Cfrande valby.-lst, 2d, 4th, 5th, 7th, Sth, l l th ,  14th to 

Tennessee.-hit, 6th, 19th, 3lst to 30th. 

Lower lake region.4th to 7tl1, 13th, 18th, 19th, 31st to 25th, 

Upper lake region.-3d to 6th, lSth, 17th, 18tl1, Slst, 3%1, 

h’xtreme north?ce8t.-4th7 6th, 7th, 13th, 14th, 15th, 18th, 

Upper Missis8ippi aa&y.-lst to 6th, lath,  16th to 19th, 31st, 

Missollri va&?y.-3d to i th,  14th to 31st. 
Northern slope.-1st to 5th, 13th to 31st, 93~1, 25t11, 26th, 

Southern elope.-lst, 3d, 4th, 7th, Sth, l l t h ,  1 2 4  13th, 16th 

Southern plataau.-3d, 3d, 4th, 7th to 12th, lSth, 23d, ~ 5 t h ~  

Middleplateau.-4th, 7th to l i th ,  Mth, 26th, 27th. 
Northernplateau.-2d, 3d, 4th, 6th, 7th, Oth, l l t h ,  12th, 19th, 

Middle Pm’pc waut region.-lst, ad, 6th, 12th, 15th. 
&ith Pacifi mast region.-Yuma, Arizona, 3d. 

month as follows : 

to 27th, 29th, 30th, 31st. 

20th to 31st. 

We8tern Cfulf8tde8.-1St to 8th. 13th to Sh t ,  24th to 29th. 

l’lth, 20tl1, 25th, 29th, 30th. 

Ohio dlq.- lSt ,  5th tQ 11th. 13th,17th to 2;th, 38th to 31~t. 

29th, 30th, 31st. 

24th, 35th, 36th, 39th, 30th, 31st;. 

20th to 33d, 36th, 97th. 

23d, 24th, 26th to 31st. 

87th, 30th, 31st. 

to 20th, 29d to 27th, 29th. 

30th. 

Middle slope.-2d, 3d, 5th, 6th, 7th, loth, 14th to 30th. 

20th, 21st, 25th7 28th to 31st. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos were observed in the various state8 and terlito- 
ries as follows: 

Arkama8.-6th, loth, 13th, 15th, Mth, 18th, 20th726th, 37th. 
California.-3d, dth, 10t11, l l th ,  13th, 14th, 17th, 18tl1, 19th, 

21st. 24th. 35th. 37th. 
Colorado.-13th. 
Con~ecticut.-l3tli, 13 th ,  2 1 4  26th to !Nth. 
Dakota.-5th, loth, l l th ,  15t,h, 16th, 19th, 34th, SYth. 
Dalaware.-lYth. 
DtXrict of Colzdmbia.-it.h, E t h ,  25th. 

Eaorida.-3d7 Pth, Sth, 9th, 16th, 18th, lYth, 20th, 22d, 23d, 
27th. 31st. 

Georgla.--Sth, 9th, 14th, 15th, 18th. 

Illiwi8.-2d7 7th, l l t h ,  16th, 19th, SGth, 2’ith, 38th. 
Indiana.-lOth, 30th. 36th. 

Iaai&o.--34th7 85th. 

Iowa.-3d, 3d7’ 7th,’8th, loth, l l t h ,  16th, 20th, Slst, %th, 
26th. 31st. 

K&n8ae.-6th, loth, 19th, 33d, 25th, 28th. 
Louisiana.-4 th . 
Maine.-lst, 22d. 

Miclrigan.-2d, 3d, Gth, lath, alst, 22d7 27th, 28th. 
Miwneeota.--14t,h7 18th, 21st, 34th, 27th, 31st. 

Nebraska.-1st to 4th, 6th to loth, 12th, 13t.h., 14th, 17th, 

Nmnda.-5th7 B th ,  86th, 29th. 
New Hampshire.-2Oth, 32d, 96th, 29th. 
New Jersy.-12th, 16th , 18th. 
New Mmico.-lSth. 
New York.-lst, 3d, 6th, lath, 13th, 14th, lYth, 24th, 36th to 

North. Carolina.-2d, 5th, 7th, loth, Mth, 31st, 35th, 38th. 
Ohio.Ath, 7tb, l l t h ,  19th, 15th, 17th, lYth, 19th, 31st, 23d, 

Oregon.-lOth, lSth, 33d, 24th, 3 t h ,  28th. 
Penmylzmnia .-19t h , 48t h , 29 th, 30th. 
Rho& Island.-82d. 
South CixroMna.-lst, 5th, 9th, l l t h ,  19th, 31st. 
l’mmtwee.-5th, l l th ,  14th, 19th. 

Virgi%in.-6th7 7th, 17th, 19th, 33d, %th, 36th. 

Wiseonsin..-llth, SOtli, Slst, 27th. 
Wyom.ing .-11th , 23d. 

Lunar halos ware observed in the various states and terri- 

Arisona.-2d, 3d, lSth, 31st, 35th. 
Arkmsa8.-24th, 37 th. 
California .-lOth . 
Conwedicut .-24th, 37 th . 
Florida.-22d, 23~1, 34th; 
Cfeorgiu+5th, 32d, 34th. 

Illinois.-30th, 24th to 27th. 
Indiana-l’lth, 18th, 30th, 23d, 35th;36th7 27th. 

h-~n8~8.-6th, 9tl1, l i th ,  19th; 32d, 24th, 25th, 27th. 

&Ui8iUnU.-l9th, 30th, Hst, 38th. 
Maine.-26th. 
Ma~ylmnd.-2Oth, 23d, 25th. 

Ma88achueetta.-13 th, 27 th, 29 th. 

dfi88OUm .-loth. 

18th, 83d, 26th, %th. 

29th. 

35th, 37th, BSth, 30th, 31st. 

Fttnl~-25tb. 

W ~ d b i ~ t O n  TerritQPy.-&h, l l t h ,  29th. 

LUNAR HALOS. 

tories as follows : 

Ihkot4,.-l7th7 lSth, 31St to 24th, 36th7 39th. 

Idaho.-%th. 

Iotcb.-lSth, 34th to 37th. 

Km~kh~.-33d. 

dia88aChtt8etta.-21St7 93d, 36th, 27th. 
Mi~h@t~~-20th,  2lst, 33d, 37th, 28th. 
Mi?btbe80ta.-l9th, 36th, 27th, 28th. 
M ~ O U  6 - 5 t  h, lsth,  25 th. 
Nebraska.-lPth, Wth, 33d to 35th, 30th. 
Nmccda.-23d, 27th. 
Ne10 Hanlpshire.-31st, 22d. 
New Jersey.-l9th, 30th, 33~1, 36th. 
Neic Yor7c.-4th7 Xst, 34th, 37th. 
North Cnrolina.-l3tli, lSth, 33d, 36th, 26th. 
Oirio.-3Oth, Slst, 23d, 95th, 28th. 
Oregon.-21st7 SSd, 24th. 

RR ode Island .-27 th. 
Temie#eee.-50th, BYd, %ti, 27th, 38th. 

P@fi~@#t~~n~k .-2Oth , 24th, 37 th, 98t h. 

.T~mc~.-lSt~ll, 20th to 95th, 37t,h. 
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viwtnorrt.-22a. 
Virginia.-6th, 19th, 9Oth, 21st, 33d to 26th. 
Washington !&3rritory.-23d. 
West Virginia.-2lst. 

Wyoming .-19 t h . 
The phases of the moon during May, 1885, were : last quar- 

ter, 7th, 3.37 a. m.; new moon, 14th, 10.11 a. m.; first quarter, 
21st, 12.39 a. m.; full moon, 28tb, 3.25 p. m.: apogee, 4th, 5.18 
a. m., and 31st, 6.64 p. m.; perigee, 16th, 4.54 a. m. 

wi8COM'%.-2Oth, 31st, 26th, 27th, 28th. 

MIRAQE. 

Mirage wm observed a t  the  following stations during the 

Webster, Dakota, from 5d to 5th, 9th to lPth, 17th to %st, 

Tucson, Arizona, 8th. 
Harvard, Nebraska, 18th. 
Manistique, Michigan, 19th, 95th. 
Grand Haven, Michigan, 27th. 

month : 

95ti1, m h ,  and 30th. 

MISCELLANEOUS PHENOMENA. 
SUNSETS. 

The characteristics of the sky, as indicative of Fair or foul 
weather for the succeeding twenty-four hours, hare been ob- 
served at all Signal Service stations. Reports from oue huu- 
dred and sixty stations show 5,046 observations to have been 
made, of which thirteen were reported doubtful ; of the re- 
mainder, 5,053, there were 4,284, or 85.1 percent., followed by 
the expected weather. 

SUN SPOTS. 

Professor David P. Todd, director of the Lawrence Obser- 
vatory, Amherst, Massmhusetts, furnishes the following record 
of sun spots for May, 1885 : 

-~ .......... 

I Gr'pe Spots Gr'ys Byota Gr'pa SyotR Gr'ps Spots 

3, 5 P. 111.0 ! 1 I a 5 1 1  3 1  6 . 8 5 1 ,  DO. 

__-I- - -_ I__,__-!. 

$1 1 
2. 5 p. ni... 0 I... ........................ I ......... 7 701 ~ Broad ureas of faculu. 

g , i l a . m  .......................................................... 
I o , I I  a. m... 0 o j 4 101 o o i 
:I, 6 p. Ill... I 0 '  7 Broud area# of faculw. 
12. 12111. .... 0 2 ! ::$ : I 0 4 50 . , _ .  
15,Iam ...... I 3 8  .................. ' 1 1  3 ;  3 10 
16.11a.m ... I 1s 0 3 ................... 4 251: 

5 p.in... I o I 2 ~ 6 7 5 1 :  

' i$i 

19, IO a.m... ........ .....................................I .......... 5 65x Two of the spots very 
; Iarge-oue with bright 

niirlens iu nnibra. ; i  I 

... . 
1zm ....... 0 o o 0 o 2 j 

m . 4 p . m  

.... 

19, 4 P.m... . 
Facnle were neen at the t h e  ureverv observation. IApproxiioated. 

Prof. L. a. Carpenter, of the Michigan Stat.e Agricultmal 
College, Lansing, reports si111 spots during M H ~ ,  as follows : 

lst, 7 p. m., seven groups, thirty-eight spots ; Yd, 11 a. m., 
six groups, forty-five spots; 4th, 3.20 IJ. in., live groups, thirty 
spots; l l t h ,  3.45 p. m., six gro1ips, twenty-fire spots; 13th, 
- p. m., five groups, thirtythree spots; lGth, 3.30 p. m., 
three group, tweuty-seven spots; 18th, 3.45 1). m., four groups, 
twenty-three spots; 28th, - p. m., seven groups, thirty-nine 

The Chief Signal Officer l i a ~  received from Mr. Frank Rede 
Fowke, Secretary to the Solar Physics Committee, Science aud 
Art Department, Loudon, 5. W., a tabulated statement of the 
"dates of coincidence of the assumed prime meridian of the 
aun with the central meridan of the visible hemisphere,'' cov- 
ering the period from 1873 to 1885, both iuclnsive. The fol- 

spots. 

lowing relating to the jea.r 1885, is from the table above re- 
ferred to : 

~ 

Jannury. ................... I 26 
February ................... zz 
March ..................... 22 
April ......................... 1 18 
Mny ' 15 
June. ...................... I I 

.......................... 
I 

! 
25.61 July ........................ : g 

August ...................... I 5  ............... ! I ................ 28 .................. ~ 26 ................. ~ za 
December 19 ................. 

__ - . __ - 
The day of the year and the decimals of a b y  are reckoned 

from Greenwich mean noon of' January 1st. 
The assumed prime meridian is that which coincided with 

the ascending node of the  sun7& equator a t  the epoch 1854.0. 
The assumed period of rotation is 55.38 meau solar days. 

DROUGHT. 
Bangor, Maine : on the 31st there was a heavy rainfall ; pre- 

vious to that date the crops were iu need of rain. 
Sanford, Florida : the raius on the 19th ended a drought 

which had prevailed in this vicinity for six weeks. 
Cedar Keys, Florida : drought prevailed in this  i-egion dur- 

ing the month until the 91st, when 1.05 inches of' rain fell. 
The drought had prevailed for two mouths and as a result, 
t81ie water supply was very limited and crops suffered seriously. 

Milwaukee, Wisconsin: up to the Bth, barley, oats end 
wheat were suffering in consequence of dmight. The iuonthlg 
rainfhll WM the least that has fallen in Mag during the  last 
fourteen years. 

Spokane Fells, Washington Territory : the ra,iu on the 13th 
was of great bene6t to the crops, which were suffering from 
drought. 

Red Bluff, California, 31st: stockmen report that iu the 
mountaiu regions the present season has been the driest known 
for many years, and that stock has suffered in corisequence of 
poor pasturage and scarcity of' wtbter. 

Beloit, Rock county, Wisrxmsin: the month of May was un- 
usiiallg dry i n  this region. 

SLIRSCY, Waukeslia county, Wisconsin, 31st : the grain and 
grits8 crops suffered seriously from drought during the month, 
which was the driest kuowu for teu years. 

EARTHQUAKES. 
Winnemucca, Bevacla, 1st: a slight shock of eart,hquake 

occurred at 9.30 p. ni., local time (12.21 a. m., 75th meridian). 
It was noticed by many persons in the central and lower por- 
tious of the town, while it was not perceptible east of the  rail- 
road. It is reported to have caused swinging lamps to vibrate 
crockery mid windows to rattle, etc. Persons out of doors did 
not feel the shock, but sowe report having heard a rumbling 
noise, which was supposed to liiire been due to the earth- 
quake. 

The following is taken from " Nature," of May 7, 1885 : 
At half-past 1 o'clock, on the morning of the 1st instant, two or three rather 

&lent slioclis of earthgiiake were felt at Vienna, Austria, accompanied by a 
rolling nnise, and cansing a great. clatt.ering of furnhre.  
Shocks of far greater violence w r e  ex,erieuced in Styria, where many 

Iiriiisea were damaged and some persons killed. In the western districts the 
shvcks were of a light. character. The ,henomenon ap ears to have estended 
soiithwsrd as far Griitz and west.\r.zrh to Bavaria. 1 shock was also felt at 
Mmte C'arln, a t  ten minutes to 3, on the niorning of the 2d inst.ant. The 
shock was strongest. in the districts of Condanione and the Cap d'Aile. 

Olympia, Washingtou Territory, 3d : a light earthquake 
shock occurred a t  11.30 p. m. (local time). Light shocks con- 
tinued until 1.30 a. m., of the 4th. 

The following is taken from g L  Nature " of May 28,1885: 
Shocks of earthquake were felt at Wartherg and Kindberg, Austria, on May 

-4 sharp h c k  was felt at Smyrna. Turkey, at i.15 p. in., on May 26. 
'30. toward 1.:30 a. 111. 


